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(57)Abstract: 

PURPOSE: To obtain a therapeutic agent for diabetic keratopathy, containing an imidazoline 
derivative as an active ingredient and having the form of a peroral agent or an eye drop. 
CONSTITUTION: This therapeutic agent for diabetic keratopathy contains (2S,4 S)-6-fluoro-2',5'- 
dioxospiro[chroman-4,4'-imidazoline]-2-carboxamide as an active ingredient. The agent can be 
prepared as a dosage form such as a peroral pharmaceutical preparation such as a tablet, a 
capsule, a powder or a granule and a parenteral pharmaceutical preparation such as an eye 
drop, a parenteral injection or a suppository. The dose thereof is 0.01-1 % eye drop applied to the 
eyes in one to several divided portions in the case of the eye drop. The daily dose for an adult is 
0.125-100mg, preferably 0.5-2mg administered in one to several divided portions in the case of 
the oral pharmaceutical preparation. The agent is effective for diabetic corneal epitheliosis, 
imperception and endotheliosis. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] 2S, (4S)-6-fluoro - 2\ 5' - Dioxo SUPIRO [chroman -4 and ^-imidazoline] -2 - Diabetic 
keratopathy therapy agent which makes the carboxamide an active principle. 

[Claim 2] The diabetic keratopathy therapy agent according to claim 1 which has the gestalt of an oral agent, 
ophthalmic solutions, etc., and is used for the diabetic cornea epitheliosis, diabetic cornea ********** ? anc j 
the diabetic cornea endotheliosis. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is 2S and (4S)-6-fluoro. - They are 2' and 5'. - Dioxo SUPIRO 
[chroman -4 and 4'-imidazoline]-2 - The diabetic keratopathy therapy agent which makes the carboxamide 
an active principle is started, it has an ophthalmic-solutions gestalt especially and the constituent used for 
the diabetic cornea epitheliosis, the diabetic cornea imperception, and the diabetic cornea endotheliosis is 
started. 
[0002] 

[Description of the Prior Art] 2S, (4S)-6-fluoro - 2', 5' - Dioxo SUPIRO [chroman -4 and 4'-imidazoline]-2 - 
It is the compound discovered by this people firm, the operation over a diabetic neuropathy, an antiulcer 
action, and the drugs for circulatory organs are accepted, and since the operating safety over a long period of 
time is high, the carboxamide is during the clinical trial as drugs for current taking orally. [EP-B -264586, 
U.S.4,985,573 (Japanese Patent Publication No. No. 72227 [ three to ]), U.S.5,155,125 (publication number 
3-215435 number), U.S.5,164,391 [0003] (publication number 3-106885 number), etc. 
[Problem(s) to be Solved by the Invention] A diabetes-mellitus karatopathy is a disease various 
abnormalities are accepted to be to the epithelium anterius corneae, consciousness (Schwann cell), and an 
endothelial cell. When collapse of a cornea is critical, it is often intractable for a bubble karatopathy to occur 
and to carry out the failure of the visual function remarkably etc. However, a remedy that the developmental 
mechanism is not yet clear and effective is not found out, either. 

[0004] By the way, although a cornea endothelial cell has an important function, even if there is no ability to 
regenerate or there is, it is very scarce. However, in a diabetic, it will remain for ten years, and may come 
out of the onset, the symptoms of a simple diabetic retinopathy may be shown, and it may result in a growth 
retinopathy, amotio retinae, and loss of eyesight soon. In order to prevent the progress, a cornea endothelial 
cell is easily affected by strong stress, such as an intraocular implant permutation way to application of the 
photocoagulation, vitreous surgery, etc., or a cataract, and it is supposed that a karatopathy will be caused. 
[0005] Although the brittleness in a diabetic's cornea does not result in a karatopathy, if it observes a 
diabetic's endothelial cell by speculative microscope, malformation, such as a size different and 
deformation, is accepted and existence of a diabetic endothelium-camerae-anterioris failure is already 
suggested. 

[0006] Although there is no report with the clear number of patients of a diabetes-mellitus karatopathy, for 
Kitasato University ophthalmology Shimizu and others, a retinopathy patient's rate of cornea damage is 56% 
and 17% of normal persons. It is overwhelmingly high, and cornea tissue compared with the normal person 
and has reported having brittleness. Now, a diabetic is on a potential target. 6 million people are counted, it 
is predicted that it continues to increase increasingly, and an appearance of effective drugs is strongly 
desired from causing serious problems, such as spoiling the increase and QOL of a health care cost to this 
disease. 
[0007] 

[Means and Methods for Solving the Problem] This invention is 2S and (4S)-6-fluoro. - They are 2' and 5'. - 
Dioxo SUPIRO [chroman -4 and 4'-imidazoline]-2 - The carboxamide finds out that it is effective in making 
diabetic keratopathy without an effective cure improve, and offers a patient's health care cost, welfare, and 
drugs very useful in respect of QOL (QOULITY OF LIFE). 

[0008] The pharmaceutical preparation form of the therapy agent to the diabetic keratopathy of this 
invention can be used as oral pharmaceutical preparation, such as a tablet, a capsule, powder, and a granule, 
or parenteral pharmaceutical preparation, such as ophthalmic solutions, injections, and suppositories, using 
the usual pharmaceutical preparation technique. A dose is [ as opposed to / the case of taking orally / again / 
an adult ] per day by usually applying [ 0.0 1% ] eyewash in 1 time or several steps in ophthalmic solutions - 
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1% in the case of ophthalmic solutions, although it changes with a symptom, age, the prescribing [ for the 

patient ]-a medicine method, pharmaceutical forms, etc. 0.125-100mg The purpose can be attained within 

the limits by prescribing 0.5-2mg for the patient in 1 time or several steps preferably. An example is raised 

to below and this invention is further explained to a detail. 

[0009] 

[Example] 

Example [ of a drug effect pharmacological test ] 1 test method: The experiment was conducted according to 
Akagi's and others approach (Japanese ophthalmology bulletins 37, 809, and 1986). The Sprauge Dawley 
system rat (one groups [ 15 ]) with a weight of 50g (3 weeks old of after the birth) was used, and it divided 
into the following three groups. (1) In a control group, it is a usual diet breeding group for research (normal 
control drug), and (2). 50% galactose content diet breeding group (galactose independent group) and (3) 
They are 2S and (4S)-6-fluoro to 50% galactose content diet. - 2 f , 5 f - Dioxo SUPIRO [chroman -4 and 4'- 
imidazoline]-2 - Group which carried out 3 mg/kg forcible internal use of the carboxamide (it abbreviates to 
compound A below) (compound A galactose group). The rat of each group was bred for about six weeks. 
Freeze fracturing of a cornea endothelial cell is the point diameter beforehand cooled at -70 degrees C with 
acetone dry ice to the cornea center section of each group. The 1.5mm stainless steel rod was hit for 20 
seconds, it passed through it, and freeze fracturing of the endothelial cell was carried out in cornea. The 
cornea was extracted by Nembutal fatal anesthesia with time after freeze fracturing, and it observed by the 
following approaches. 

[0010] Light-microscope-observation: 0.1M phosphate buffer solution which contains glutaraldehyde for a 
cornea 1% paraformaldehyde and 1% (pH7.4) After immobilization and the re-immobilization by 1% 
osmium tetroxide, alcoholic dehydration was carried out and embedding was carried out to Epon resin by 
the predetermined approach. The light microscope intercept was observed after the toluidine purple-blue 
color dyeing color. 

[001 1] Expansion sample observation: It was immersed in 60mM and 2Na EDTA buffer solution with un- 
fixing a cornea, and it exfoliated from the posterior limiting layer and only the endothelial cell layer after 
methanol fixation was appended to slide glass. The sample was dyed toluidin blue and observed in the light 
microscope. 

[0012] result: — after [ freeze fracturing ] five-day: — a normal control group — a freezing part — the hill of 
2-3 layers the ** multistory field was seen and the endothelial cell was restored in light microscope. On 
the other hand, by the galactose independent group, two or more structures of a large-sized circular bulge 
were seen in accordance with the freezing part. The denaturation cell population existed in the interior of a 
bulge. The magnitude was small although the bulge structure was sometimes seen also by the compound A 
galactose group. Moreover, the part where the countless nucleus crowds also with the expansion sample in 
the cornea center section was seen. 

[0013] After [ freeze fracturing ] seven days: The part stratified by the normal control group and the 
compound A galactose group at this stage was not seen, and flattening was carried out completely and it 
normalized. As for the bulge structure, as for the galactose independent group, this stage also remained in 
the example more than a moiety. It is the thing of long and slender cytoplasm, and was constituted rather 
than it reduced multistory height and the endothelial cell was also circular compared with the image seen on 
the 5th. The expansion sample image also reached far and wide, and nuclear high density and multistory part 
were seen. 

[0014] The clear usefulness of this invention was observed based on the result of the example 1 of an 
example of drug effect pharmacological test 2 drug-effect pharmacological test. The approach of an 
experiment was enforced according to the example 1, and extracted the cornea on the 5th after freeze 
fracturing of (1) normal control group, (2) galactose independent group, and (3) compound- A galactose 
group. Paraffin embedding of the cornea of the left eye of a rat was carried out by the predetermined 
approach, the hematoxylin and eosin stain was performed after thin sectioning, and light microscope 
observation was performed. 

[0015] Result: The multistory part and the upheaval structure of a cornea endothelial cell of a light 
microscope observation freezing part were made into the restoration process of a cornea endothelial cell 
failure, and were accepted in 25% of eyeball by the normal control group on the 5th after freeze fracturing. 
On the other hand, it accepted to 100% of all eyeballs, and the difference is significant (P< 0.05) 
statistically, and restoration of a cornea endothelial cell failure was delayed by the galactose independent 
group, on the other hand, by the compound A galactose group, the multistory part and the upheaval structure 
of a cornea endothelial cell are accepted in 22% of eyeball — having — a galactose independent group — 
comparing - statistical - being significant (P< 0.01) - it normalized. Also statistically, that administration 
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of compound A makes cornea endothelial cell failure restoration delay of this model improve became 
whether to be **. 

[0016] The result of the example 2 of a trial (Table 1) 

Effectiveness over restoration delay of the freeze-fracturing cornea endothelial cell of a galactosemia rat [the 
observation result on the 5th after freeze fracturing] 
[0017] 
[Table 1] 

Tr eatment The number of observation corneas The number of failure restoration delay corneas (%) 

(1) Normal control group 8 2 (25) 

(2) Galactose independent group 8 8 (1 00) 

(3) Compound A galactose group 9 2 (22) 

[0018] Compound A administration was made to improve to cornea endothelial cell failure restoration delay 
of the galactosemia rat which is the diabetic simplest animal model as mentioned above, and tr eating 
diabetic keratopathy also clinically was suggested strongly. 

[0019] Compound A, such as an example of pharmaceutical preparation; (2S 5 4S) -6-fluoro - 2\ 5 f - Dioxo 
SUPIRO [chroman -4 and 4-imidazoline]-2 - Carboxamide [0020] Compound A in example of 
pharmaceutical preparation 1 formula A 100ml 0.1 Og phosphoric-acid 1 hydrogen sodium 0.76g sodium 
dihydrogenphosphate 0.1 6g sodium chloride 0.42g benzalkonium chloride 0.0 lg sterile purified water ** 
Amount [0021] Compound A is added, after adding a sodium dihydrogenphosphate, phosphoric-acid 1 
hydrogen sodium, and a benzalkonium chloride to 80ml of process sterile purified water and dissolving in it. 
After dissolving compound A, sterile purified water is added and it is 100ml about the whole quantity. It 
carries out and ophthalmic solutions are presented. 

[0022] Compound A in formula B 100ml 0.1 Og phosphoric-acid 1 hydrogen sodium 0.76g sodium 
dihydrogenphosphate 0.1 6g sodium chloride 0.40g benzalkonium chloride 0.0 lg cane sugar 0.05g sterile 
purified water ** Amount [0023] Ophthalmic solutions were **(ed) by the same approach as the process 
formula A. 

[0024] 0.4g of charge regulators shown in Table 2 of the example of pharmaceutical preparation 2 
following, and purification yolk lecithin 1.6 g After carrying out the mixed dissolution of the 8.0g of the oily 
components shown in the following table 3 in chloroform / 50ml of methanol (5/1 and V/V) mixtures, 0.1- 
l.Og is added for compound A, and a solvent is removed completely. It is 90g of sterile purified water to 
this. It adds, high-pressure (1500kg/cm 2) emulsification is carried out by micro sieve TAIZA, and it 
considers as lipid microsphere 10% (W/W). 

[0025] Lipid microsphere in 100ml of formulas 50.0g phosphoric-acid 1 hydrogen sodium 0.76g sodium 
dihydrogenphosphate 0.1 6g sodium chloride 0.40g benzalkonium chloride 0.0 lg cane sugar 0.05g sterile 
purified water ** Amount [0026] Ophthalmic solutions were **(ed) by the same approach as the process 
formula A. 
[0027] 
[Table 2] 

** Load Tone ** Agent Dimyristoyl phosphatidylglycerol dimyristoyl phosphatidic acid 
phosphatidylinositol phosphatidylserine oleic acid capric-acid sodium [0028] 
[Table 3] 

Oil Sex ** Part Size Beans Oil medium-chain-fatty-acid triglyceride tocopherol acetate squalane [0029] The 

itS®} A 2 m 

zsa^ 2 5mg 

ttlfrfcft'n— 7s 3 Omg 



example 3 of pharmaceutical preparation 

[0030] Process compound A and cane sugar are kneaded with ethanol/water (1/1, WAV), crystalline 
cellulose and a lactose are added after desiccation, the lubricant with which pharmaceutical preparation is 
usually presented is added, and it considers as oral pharmaceutical preparation, such as a tablet, a capsule, 
and a granule, with a conventional method. 
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1 Omg 
3 Omg 



lag 



[003 1 ] The example 4 of pharmaceutical preparation 

[0032] Oral pharmaceutical preparation was **(ed) by the same approach as the example 3 of process 

pharmaceutical preparation. 

[0033] 

[Effect of the Invention] Although a remedy that the developmental mechanism of a diabetes-mellitus 
karatopathy is not yet clear and effective is not found out, either, it is the disease various abnormalities are 
accepted to be to the epithelium anterius corneae, consciousness (Schwann cell), and an endothelial cell, and 
when collapse of a cornea is critical, it is often intractable for a bubble karatopathy to occur and to carry out 
the failure of the visual function remarkably etc. This invention is 2S and (4S)-6-fluoro. - They are 2' and 5'. 
- Dioxo SUPIRO [chroman -4 and 4 , -imidazoline]-2 - It is the diabetic keratopathy therapy agent which 
makes the carboxamide an active principle, and it has taking orally and an ophthalmic-solutions gestalt 
especially, and has effectiveness in the diabetic cornea epitheliosis, the diabetic cornea imperception, and 
the diabetic cornea endotheliosis. 



[Translation done.] 
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